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This 1nvent1011 1'elates to reversmor mecha-
nisms’of the planetary type esnecmlly adapt- ' ¢

~ed, although not limited, to boat propulsion.

One of the objects of the present inyen-

& tion is an improved reversing gearing where-
ing “clutch mechanism. is prov1ded to con-
ant the driving and driven shafts directly

and exclude tne 1eversmg gears for forward

drive.
Another object of the mventlon is the.pro-
vision of a reversing gearing having inter-
ndl gears on both the driving and driven
sbafts and reversing pinions conmecting said
internal gears, _combined with a cluteh mecha-
16 nism loc(zted in the forward part of the re-
versing ‘gearing to connect the shafts posi-
tively together and exclude the gearing for
forward “drive.
Another obje:t of the: present invention is
20. the provision of a reversing gearing so ar-
- ranged that the reversing pinion gears rotate
at a relatively slow speed when the ge‘u‘mg
is get for reverse drive.
~Tn the usual type of reverse gearing there
25 15 a considerable drag on the driven or pro-
“peHershaft when the gear is in neutral and
the driving or engine shaft is rotating. - This
dragis ob}ec‘mon‘lble since it causes the pro-
peller shaft to rotate and thus tends to pro-

1o

30 pel the boat forw‘u“dly when ‘the propeller

shaft is supposed to be statlonflry
Tt is another object. of this invention to

provide a reversing gearing especially de-.

-signed to provide means to hold the propeller
~shaft stationary when the 'gearing is in neu-

[oE
Dl

tral and the propeller Sh‘lft is free from Posi-.

“tive: drlvmrr conniection Wlth the drlvmcr

shaft.

A et further object of the mventlon is
40 the provision of a reversing gearing espe-

cially arranged for the ‘Lpphcahon of a brake

to'a part thereof that is fixed to the propeller

shaft so that the propeller shaft can'be held

_stationary when the gear is:in neutral.

45 A yet further object is generally. to im-
prove the construction and operation of re-
veising gearings.

Fig: 1isa longltudmftl sectional elevation
thy oucrh a reversing mechanism embodymrf

50 ‘the invention.

Senal No. 318 539.

Fig; 2 is an end VleW of the floating plnlOll
gear carrier..
Fig. 8 is an end view of the gear carrier
br qke drum. ‘
Fig. 41s a'section along line 4—4 of Fig. 1.

I‘]Q) 5 is a section qlonrr line 5—5 of I‘l(r. 1.
Iig. 6 is a partial “sectional elevation

tblouoh the long pinion gear, taken along
line 66 of Flo 4.

ig. Tisa plfm detail of the gearing of Fig.
1 and illustrating especially the means for
opm*“tmg the reverse and neutral brakes.

Fig. 81s an elevation of the spider that car-
ries thc clutch-operating levers:

The reversing mecha anism here shown in-
cludes the driving or engine shaft 10 and the
driven or propeller shaft
aligned with each other. A hub 14 is keyed:
to the end of the engine shaft and hag'a ra-
dially outstanding flange 18 that is provided
with an annular seat 20 on whl('h an internal
gear. 22 is 17ece1\;ed and is secured to said
flange by -holts- Said hub is provided
with an internal ‘mnulﬂr recess 26 inavhich a
ball bearing 28 is received.
end of the ;)mp"l‘ﬂl shaft is provided with
annular groove 30 in which a two part or
split ring 82 1s located.  Said ring is received
within n(l all bearing and thus provides a
rotatable support for the front end of the
driven shaft and holds the two shafts inaxial
alignment.

A hub 84 is received on the end of the

ar
[

.driven shaft and between the bearing and the

enhroed intermediate section 124 of the shaft
atid i keyed therein and also iz held on the
shaft against axial movement by engagement

with the forward shoulder of said enlfu’o'ed‘
section and also by engagement with the spht

collar 82, Said hu) Y congtitutes a clutch
plate carrier and is provided with external
gear teeth 36 or other suitable means to en-

gage a plurality of clutch plates 38. Said
clutch plates are provided with internal gear
teeth that are in mesh with the external gear
teeth 36 so that the clutch plates are free for
axial- movement on the carrier but are con-

12, the shafts being

The forward 4
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strained for conjoint rotation therewith.

Cooperating clutch plates ‘40 -are located

within the internal gear 22 and. have exter-




2

nal gear teeth 41 that are in mesh with the

19

15

internal gear teeth of said gear. The carrier
34 is provided with a radial outstanding
flange 42 at its forward end which constitutes
an abutment against which the clutch plates
are adapted to be pressed to set the clutch
and thereby to connect the driving and driven
shafts directly for forward drive. ,

A pinion gear carrier 44 is disposed partly
within the internal gear 22 and surrounds
the intermediate portion 12¢ of the driven
shaft. - Said pinion carrier consists of in-
tegrally connected and axially spaced and
radially outstanding end plates 46 and 48 re-
spectively. which -are rotatably mounted on
ball bearings 50 carried by and movable

axially on the driven shaft. A pair of long

20

25

30

pinion gears 52, see especially Figs. 4,5 and
6, are located between the end plates of the
carrier and are journalled on pins 54 sup-

ported on their ends by said end plates.

Said gears are in mesh with the internal gear

22. ~Short pinion gears 56 are in mesh with’
said long pinion gears-and are journalled on

pins 58 of the gear carrier. An internal
gear 60 is keyed to the driven shaft 12 at the
rear of the intermediate section 12¢ thereof

and is heid against rearward movement on

said shaft by a two-part or split ring 62
which is received within an annular groove

64 in said shaft. Said gear is in mesh with

40

gears.

the.short pinion gears 56. With this ar-

-rangement, when the pinion gear carrier 44

is held stationary, the gearing is set for re-
verse drive. When the pinion carrier is're-
leased and is floating on the driven shaft and
the clutch is set, the gearing is set for for-
ward drive and the power is transmitted di-
rectly from the driving shaft to the driven
shaft without passing through the pinion

 The pinion gear carrier is held stationary
by brake mechanism which includes a brake
drum 66 that closely encircles and overlies
the driving internal gear 22. Said brake
drum has at the rear end thereof a pair of

- radially inwardly extended arms or pro-

“jections 68, see especially Fig. 3, which ter-

~minate in -axially-extended bosses 70 that

50

© BB

60

65

sre located within the internal gear and be-

tween the end plates of the pinion carrier

and are received on the pins 58 beside the
short pinion gears 56: . Thus the brake drum
1s connected positively with the floating pin-

“ion carrier and when the brake drum is held
‘stationary the

pinion gear carrier- also is
held stationary. The pinion gear carrier has
a pair of opposed notches 72 in one of its end

walls; seé especially Fig. 2, which permit the -
‘passage of the bosses 70 of the brake drum
-into the space between the end plates of the

gear carrier so that the brake drum can be

attached to the carrier. LT e
-The driving-and driven internal gears-are

spaced axially to permit the arms 68 of the

~are located. are
pivotally connected to pins 108 carried by

1,794,044

brake drum 66 to pass therebetween without
rubbing thereagainst.

The clutch mechanism is set by moving the
pinion gear carrier forwardly into pressure-
applying velation with the sets of clutch
plates. To this end a spider 74 is located at
the recr of the driven internal gear.60 and
has pairs of spaced outstanding arms 76, see

70

especially Fig. 8. Levers 78 are located be- -

tween said arms and are pivoted on pins 80°

extended through said arms. Thrust pins
82 are slidably received in the flange of the
internal gear 60 and are adapted to bear
against the rear end plate 46 of the gear car-

rier to move the carrier forwardly to set the

cluteh.. Said levers have toes 84 which are
brought into pressure applying relation with
the rear ends of the thrust ping 82 when the
levers are rotated in a clockwise direction
whersby to move the gear carrier forwardly
and set the clutch. :

A split ring 86 is serew threaded within a

cylindrical extension or drum-88 of the driv-
en internal gear 60 and has a front arcuate
face 90. The rear ends of the arms 76 are
provided with corresponding arcuate faces 92
that ave seated on said face of the ring.  The
ring thus supports the spider against axial
movement when the clutch is operated and, by

reason of the engaging arcuate faces, the -

spider is automatically self-centering on the
ring. The ring can be rotated within the
drum 88 to compensate for wear between the

clutch plates. The ring can be clamped in any

set position by the clamping screw 94 that is
extended between the ends of the ring and
serves to spread them apart. The spider is
loosely received on a pin 96 carried by the
internal gear 60 so that the spider is free for
axial movement thereon but is constrained for
conjoint rotation therewith. The construc-
tion of the split ring 86 is disclosed and
claimed in my copending application Serial
No..180,705, filed A pril 4, 1997.

The clutch operating levers 78 are operated
by means including a sleeve 98 which is free

- and is slidable axially on the driven shaft.
The sleeve at its forward end is provided with -

pairs of spaced outstanding cars 100 which
have pins 102 extended therethrough on
which links 104 are loosely received.. Said
linles have open slots 106 in which said pins
The outer ends of said links are

the. outer ends of the levers 78. When the
sleeve 98-is moved rearwardly the links 104

‘are moved into a vertical position and thus

force the levers 78 outwardly and set the

clutch. ‘When the sleeve is moved in the op- -

rosite direction the clutch setting pressure-is
removed and the clutch plates separate by
their inherent resiliency.  The construction
of the links 104 is also disclosed in my co-
pending application Serial No. 291,333, filed
July 9,1928. :
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“Thessleeve 98 ismoved-axially by meansin-
rceliding -a yoke 110 whichis pivotally sup-
ported by -a transversely extended or cross
‘shaft 112. - RO :

- Brake mechanism isiprovided to hold the
gear carrierstationaryto secure reverse drive.
-Other brake mechanism- is:provided to hold

ithe driven shaft stationary when the gear-
ing:mechanism ds in neutral.

The brake

‘mechanism to: 'secure reverse. drive includes

-a resilient brake band 114 which encirelesithe

“brake drum 66.and is adapted to be contract-

15

ed into frictional engagement therewith and
hold it stationary.  Said brake band is pro-
vided with a pair of spaced:upstanding ears
116,:see especially. Figs. 4 -and 7, located -at

“the top of the gearing. . A rod 118 is loose-

ly-extended through aligned passages in said
ears. = A compression spring 120 encircles one
end-of the rod beyond .one .of said ears and
bears-against-a.conically faced: member 122
that-has:a swivelled:seat on said gar. A nut

© 124 is screw threaded:on the end of said rod

“30

and serves as an abutment for the:other end
of said spring and -also to wvary the ten-
sion thereon.. A lighter:spring 126 encircles
said rod~between said ears 116 and bears
against hoth of said ears:for the purpose of
spreading theends of the brake band apart
when-the compressional force thereon is're-

- moved. Theother end'of the rod 118, beyond

i

the other ear,is provided with an axially dis:
posed -slot: 128 therein. “Acroller: 130 1s locat-
ed in said slot at the:end of the: pin and is
‘journalled on-a; pivot pin 182 carried by the

rod: A second roller ‘134 is located at the

“-other: end of said slot and is:carried on s

40

80

it is apparent that the rod 118 will-be moved:

.65

pin: 186 that is secured - in g conically faced
member 138 that bears against and is self-
centered on the other brake ear: :Said rodis
provided:with:opposed slots 140 in which said
pivot: pin 136 is loosely extended. ‘

The brake operating mechanism includes a

longitudinally-movable brake operating ‘bar
142 which-has anenlarged: end 144 and. in-
clined cam faces 146 extending from-the nar-
row body portion to the enlarged -end there-
of. =Said bar is adapted: to bear against both
‘of said rollers 130 and 134. 'When the bar is

-moved: to the right, Fig. 7, to bring the en-

larged-end:144: thereof ‘between said- rollers.

outwardly thereby to move the ends of the
braketoward: each other:and to:contract the
brake aboutthe brake band. ~“Whenthebaris
moved in the opposite divection; it is:appar-
ent the brake will:be.released and the brake

~will ‘be free to expand by its' own resiliency

assisted by the action of the spring 126. - The
‘spring 120 serves:automatically to:compen-
sate for the wear between the engaging sur-

-~ faces:of the brake s¢that adjustments to take

up: wear are not frequently needed. -
The’ brake mechanismto hold the driven
or:propeller shaft stationary when the gear

ig7inneutral includes a “mneutral” brake band
148 which encircles the outer cylindrical face
150 of the.driven internal gear 60 fixed to
the driven shaft. The neutral brake band

148:1s similar in-construction to the reverse .»

brake band 114, A rod 118z is passed
throughthe confronting ears 116a at'the ends
of the neutral brake band and has a spring
120¢ bearing at oneend against said rod.and
at the other end against one of the ears of
the brake band: A spring 126¢ is located .on
said rod between the ears of the brake band
for spreading ‘the band apart. The rod is
provided with-a slot in which the brake op-
erating bar 142 is movably received. ' A cam
roller 132¢ is rotatably located in one-end of
the slot-and a second cam roller 134 carried
by the conically faced member 188a is re-
ceived in the other end: and is movable ax-
ially-of the slot. - The operating bar 142 is
provided with an enlarged intermediate sec-
tion 152 'which is adapted to be passed:be-
tween the rolls 1824 and 134« for the purpose
of contracting the brake band about the in-
ternal gear 60. ‘

the -operating ‘bar shown in Fig. 7, the re-
verse brake band 114 is shown ‘contracted
about the brake drum of the gear carrier
whereby to set the gearing for reverse drive.
The neutral brake band 148 is free from en-
gagement with the ‘driven -igear60. ‘The

clutchmechanism ‘also is in an: inoperated .

condition. ~When"the operating. rod 142 is
moved sufficiently to the left to -bring the in-
termediate enlarged portion 152 thereof be-
tween the rolls 182-and 184« the reverse brake
band 114 will be released: and ‘the neutral
brake band 148 will be set whereby to. hold

‘the driven :shaft stationary.. The .clutch
‘mechanism will continue to remain in an un-

operated condition. When the operating bar
is moved further to the left, the neutral brake
band will be released and: the clutch mecha-
nism-will be set-to secure forward drive.  The
bar 142-is pivotally connected to an-arm 154
fixed'totheyoke 110 so that it can be operated
by the operating-handle 156 conjointly with
the clutch operating mechanism, .- -~

' Thus, it will be seen that when the reverse
brake band is set and alco when the clutch
mechanism is set, the netitral brake band 148
will be free:but svhen both the clutch and
the reverse brake are free, the neutral brake

‘will be:set: ‘ ‘ : ‘
There'is-a tendency for the operating rod

142 to move the brake bands 114 and 148
axially while contracting them. - Means are
provided: herewith to-prevent - 'such *axial
movement, ~Said means includes a plate 158
whichislocated between the confronting ends

of both:brake bands and:overlies-and bears:

upon the brake drum 66 and 150. ~Said plate

ig-marrower than the space between the ends:
of the brake bands when they.are fully con-:

In the position of thetwo brake bands and-

80
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tracted about the drums. Said plate is pro-

-vided at its ends and also intermediate its

ends with opposed circumferentially extend-

. ‘ed ‘ears 160 which overlie the-opposite sides

10

of both brake bands at the ends thereof.
Thus, said projections are in position to be

engaged by and prevent axial movement of

the brake ozmds in either direction. Said

plate is held in'the aforesaid relation by a.

link 162 which is pivoted at its forward end
on & pin 164 carried by the rear end of said
plate and 1s also pivoted at its rear end on

~ the cross shaft 112, thereby supporting said

plate’ and con sequently the bque bands
against axial movement

T claim:

w1 Revexsmg mechanism- including the
combination of driving and driven smafts,
an internal gear fixed to each shaft, a float-
ing-pinion-gear carrier located within said
internal gears, intermeshing - pinion  gears
carried by said carrier in mesh with said in-
ternal-gears, brake mechanism to hold said
fioating gear carrier stationary to secure re-
verse drive, and clutch mechanism located

“within thé internal gear of said driving shait

forwardly of said pinion gear carrier con-

- necting said . shafts dlrectly for forward

30

drive.:

2. Reversing mechamsm 1110111(111’19' the
combination of driving and driven shafts an
internal gear-fixed to each shaft, a ﬁmtlno"

.pinion gear-carrier located Wlthm said in-

ternal gears, intermeshing pinion gears car-
ried.by said carrier in mesh With said inter-
nal gears, brake mechanism for holding said
carrier stationary to secure reverse drlve and
clutch mechanism located within the internal
gear of said ‘driving shaft for connecting
said shafts directly for reverse drive.

*3. Reversing - mechanism including = the
combination of driving and driven shafts,
an-internal gear fixed to each shaft, a float-
ing pinion gear carrier located Wlthm said

] mternal gears, " intermeshing pinion ~gears

carried by. said carrier-in mesh with saﬂ
internal. gears, brake mechanism for holding

“said” carrier stationary to - secure réverse:
“drive, and clutch mechanism for connecting
i said shafts directly for forward drive, said
Celuteh: -mechanism “including: co-operating

sets of clutch plates located within the inter:

-nal gear on said driving.shaft, some of said
. Dhues having a driving connectlon with said
" gear and. othﬂ

of said plates having a driv-
ing connection with said driven shaft:

4. Reversmcr mechanism including: the
combination of driving and driven shafts,

' gears fixed to said shafts, a floating, axially

60

movable pinion gesr -carrier, mderme%}hmo
pinion gears carrled by said carrier meshing
with- sald shaft- gears, brake mechanism to

~hold: said pmlon carrier smflonaly to:set the

65

-reversing -mechanisin for reverse drive,
'clutch.mechamsm,located between. said sha;t

1,794,044

gears connecting said driving and-driven
shafts directly for forward drive, and clutch
operating ‘mechanism - including means to
move said plIllO‘l gear carrier axially to set
‘Lhe clutch mechanism. .

5. Reversing - mechanism 1ncludin<r the
combination of aligned: vamc and- driven
shafts, gears fixed to said sha J.tS the driving

shait gear having a hub WhLCh_ ‘connects 1t

with -said dI‘lVng shaft, a-floating pinion
gear carrier rotatable and axially-, “movable

on said driven shaft, 1ntormeshmg pinion -
“gears carried by said carrier in mesh with

said shaft gears, brake mechanism to hold
said pinion gear carrier stationary to secure
reverse dmve clutch mechanism surroundmo
said driven shaft and located in the axml
space between said driving shaft gear hub
and said pinion gear carrier arrunoed to con-
nect said shafts dubcdy for forward drive,

and clutch operating mechanism including

means to move said pinion gear carrier axi-
ally to set the clutch mechanism,

6. Reversing mechanism including the
combination of aligned driving and driven
shafts, internal gears fixed to said shafts, a
floating pinion gear carrier rvotatably and
muallv movable on said driven shaft thhm

said Internal gears, 1nfermesa1ng pinion

gears carried by said carrier meshing with
said internal gears, brake mechanism to hold
said pinion carrier stationary for reverse

drive, clutch mechanism for connecting said-

shafts directly and excluding said gears for

forward drive including coopera ating sets of

70

85

095

100

clutch plates located within said “driving

" shaft internal gear and between said drlvmo
shaft and pinion gear carrier ‘and- havmg

driving connections respectively with said

‘ dI‘lVll’lO' shaft internal gear and said drlven

shaft, “and -clutch operatmcf mechanism in-
cluding means to move the said pinion gear
carrier axially into pressure applying rela-

‘tion with said clutch plates.

7. Reversing mechanism 1nclud1ng the
combination of aligned driving and driven
shafts, gearing - comlectma said shafts for
reverse drive including an. internal gear
fixed to: said driving shaft,a gear fixed to
said driven-shaft, a ﬂoatlno pinion gear car-
rier rotatable and axially movable on said

driven shaft; intermeshing pinion gears car-

ried by said carrier mesh‘no' with said shaft
gears, a clutch' plate carrier - fixed to -said

drlven shaft within said internal gear and be-
tween said driving shaft gear and 1 pinion gear
carrier, cooperating sets- of clutch plates con-

nected with and carried by said internal gear
and’ clutch plate carrier respectively,: “and
clutch operating mechanism including means
to move said pinion gear carrier axially into
pressure fxpplylng relatlon Wlth said clutch

‘plates.

-8." Reversing - mechfmlsm 1nc1ud1ng the
combmatlon of aligned. drlvmg and driven

115

128

LG
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shafts, gearing connecting said shafts for
reverse drive including an internal gear fixed
to said driving shaft, a gear fixed to said
driven shaft, a floating pinion gear carrier
rotatable on said driven shaft, intermeshing
pinion gears carried by said carrier in mesh
with said shaft’ gears, brake mechanism to

- bold said pinion gear carrier stationary to

10:

set the gearing for reverse drive, clutch mech:

anism conneciing said shafts directly for for-
ward ‘drive including a'clutch plafe carrier
located within said internal gear and between

- said driving and pinion gear carrier and fixed

15

20

to-sald driven shaft, coopeérating sets of
clutch plates carried by and connected with
said internal gear and clutch plate carrier
respectively, and clutch operating mecha-
nism operatively associated with said pinion
gear carrier. for applying pressure thereon

-and moving:it axially to set the clutch mech-

anism. ;
9. Reversing mechanism including aligned

driving and driven shafts, an internal gear

g5

having a-hub fixed to said driving shaft, a
seconc internal - gear fixed to'said  driven

- shaft; a ball bearing for the end of such

30

a5

40
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50

55

60
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driven shaft carried by said hub rearwardly

of said driving shaft, a floating pinion gear:
-carrier located within - said internal gears
having ball bearings rotatable and also axial-
ly slidable on-said driven shaft forwardly.

of the driven shaft internal gear, intermesh-
ing pinion gears carried by said carrier in
mesh with said internal gears, means to hold
sald: pinion: gear carrier stationary for re-
verse drive, a clutch plate carrier located
within said driving shaft internal gear and
fixed to said driven shaft forwardly of said
pinion gear carrier; cooperating sets of clutch

-plates located within said driving shaft inter-

nal gear and carried by and connected with
said internal gear and said cluteh plate car-
rier - respectively “whereby to connect said

shafts directly for forward drive, and clutch
operating . mechanism  including ‘means to

move said gear: carrier axially into. pressure
applying engagement with said clutch plates.
10. Reversing mechanism' including the

. combination of driving and driven shafts,

gearing to connect said shafts for reverse
drive including internal gears fixed to said
shafts, a floating pinion gear carrier located
between said gears, -intermeshing pinion
gears carried by said carrier in mesh’ with
said internal gears, means to-hold said pinion
gear carrier stationary to set the gearing for
reverse drive, clutch mechanism for connect-
ing said shafts directly for forward drive
including cooperating sets of clutch plates
located forwardly of said pinion gear carrier
within the internal “gear of said’ driving
shaft and connected respectively with said in-
ternal gear and said driven shaft, and clutch

‘operating mechanism located rearwardly of

s

said internal gear on said driven shaft hav-
ing thrust pins slidably extended through
said driven shaft internal gear for moving
said pinion gear carrier axially into pressure
applying relation with said clutch plates.
11. Reversing mechanism including . the
combination of aligned driving and driven
shafts, an internal gear fixed detachably to
said hub, an internal gear fixed to said driven
shaft, means holding said latter internal gear
against forward movemenb axially of said
shatt, said shaft having a reduced forward
extension over which said internal gear may
be removed,
on-said forward extension of said driven
shaft, intermeshing pinion gears carried by
sald carrier in mesh with said internal gears,
means to hold said pinion gear carrier sta-
ticnary to secure reverse drive, clutch mech-
anism connecting said shaft directly for for-
ward drive including a clutch plate carrier
fixed to the forward end of said driven shaft,
removable means holding said clutch plate
carrier against axial movement thereon, co-

operating sets of clutch plates carried by said

carrier and said driving shaft internal gear
respectively, and clutch operating mecha-:
nism including means to move said pinion

gear- carrier axially into pressure applying.

relation with said clutch plates. ‘
12. Reversing  mechanism. including the

combination of driving and driven: shafts,

gearing connecting said shafts for forward

drive including an internal gear fixed to said
driven shaft, gearing elements connecting

sald internal gear and driven shaft, clutch
mechanism located forwardly of said internal

gear for connecting said shafts for forward

drive, said internal gear having a.rearward-
ly extended drum, a lever carrying member
located within said drum, clutch operating
levers carried by said member, thrust pins
slidable in said internal gear and operated
by said levers for setting said clutch mecha-
nism, and means carried by said drum con-
stituting an adjustable abutment for support-
ing said lever-cartying member against rear-
ward axial movement.

13. Reversing mechanisin including the
combination of driving and driven shafts,
gearing connecting said shafts for reverse
drive including internal gears fized to said
shafts in axially spaced relation, a floating
and axially movable pinion gear carrier io.
cated between said internal gears, intermesh-
ing pinion gears carried by said carrier in
mesh with
drum for said pinion gear carrier located
mainly externally of said internal gears and
having a part extended inwardly of the space
between said gears connected to said pinion
carrier, and brake mechanism engageable
with said drum to hold said carrier station-
ary for reverse.drive, and clutch mechanism
connecting said shafts directly for forward

a_pinion gear carrier rotatable -

said internal gears, and a brake
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-drum “fxed to szud menber,

drive including-sets of clutch plates located
forwardly of said. pinion gear carrier having
driving connections reswectlvely with said

_dnvmo shatt internal gear and with said

driven shfli* aind means o move said pinion
gear carrier fOl‘W&‘"dly into pregsure-apply-
g relation with said clutch phteg

74, Re JGT‘SH}(” mechanism  Including the
combination of driving and driven shawg,

spaced m‘ternql;gmrs fized to said shaits, a

rotatable and axially movable gear carrier
located within said internal gears having in-
termeshing pinion gears which mesh “with
smch \tornal gears, sa1d gear carrier also hav-
g a memaer fived thereto extended out-
W aw?i between said internal gears; &
brake mecha-
nism engageable with said drum to hold said
carrier s’sa‘u}umly for reverse drive, and
cluteh mechanism connecting said shafts di-
rectly for forward drive melurhﬂg sets of

clutch plates located forwardly of said pinien
“gear carrier having driving connections re-

spectively with said. drmno haft internal
gear and with said driven sham, and mesns

to move said pinion gear carrier forwardly
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into. pressure- aphiymo relation with said

C!utcn plates.

15. Reversmo mechanism - including the

combination of driving and driven shafts,

,.gearlno connecting said shafts for reverse

drive IHCIUCLIHU' spaced internal gears fixed
to said shafts, a pinion gear carrier located
within said internal gears having spaced end
plates, intermeshing pinion gears carried by
said carrier in mesh with said internal gears,
a brake dmm external of said ppinion gears
having a part thereof extending 1nwardl'~f in-
to the space between said mternal gears “and

" said end plates, means connecting szud part

with said end plates, and clutch mechanism
connecting said shafts dlrecﬂv and excinding
sald- gearing for forward drive 1ncludm<r
clutch plaLes some of which are connected
with said: driven shaft and others of Which
are connected with the internal gear-of Sald
driving shaft, and means 1ncludmo said pln—
1011 gear carrier. to effect the engagement of
aid Olat“s for forward drive.

10 Reversing mechanism includi ng the
combination of driving and driven shattte,
and gearing connec*mo said shafts for re-
verse drive including Spqced internal gears

fL\ed to said shafts, Intermeshing pinion

ears in mesh with said mternal gears, a

-Dlmon gear carrier located within said in-

ternal gears and having spaced end plates,
pms carried by said plates providing sup-
ports for said pinion gears, a brale drum
"vternal of said internal gears having a flang
extended inwardly of he space between ¢ said

internal gears and into the space between

said- end phtes‘ means. including said pins
securing said flange to said gear carrier, and

5 bral e mochqn!sm engaceflble with said bml\e

a brake

1,704,044

drum to hold the carrier stationary for re-
verse drive. - » ,

17. Reversing mechanism including the
combination of driving and driven shafts,
spacec internal gears fixed to said shafis, va
floating pinion gear carrier located Wlthi'l
said m’ecr' al gears- and having spaced en
plates, pins carried | by and ex tended between

said 16 plates, intermeshing pnm.l gears.

mounted on said pms in mesh with s said in-
ternal gears, a brake drum having inwardly-
directed projections carried by said pins, and
brake mechanism eno‘aoeftblewith said drum
to hold said es rrier's zmon ry for reverse
drive.

18. In a reversing 1nechmrnsm a rotatable
pinion gear carrier having spaced end plates,
pinion gears carried by said carrier between
snid end
ing and carried by said carrier and having a
conngetion w"hLCb 15, loca r d within the carrier
and between one of said end plates and cer-
tain of said pinion gears.

19. In a reversing meonamsm,
i geatr carrier h aving spaced end plaues,
1 arried by and extended between said
end ‘)htes, pinion gears tnounted cn said pi ins,
and a brake drum s surrounding said carrier
by and having a connection with some

lec%‘)mcm rotatable
er having & r‘*aced end plates,

7. ani extenied between said
a brake drum surrounding

rried by and having a connec

tlon wi 1 azd dins.

21, Ina réversing mechamsm o rotatabla

‘pinion gear carrier having spacea end plates,

pins carried by and extended between said
nd plates, short' pinion gears 301’rnal ed on
said pins "d] weent one of said end plates, and
a bl“&]xe drum e-1 11'c?1h @ said carrier having
inwar Hy direct G}CCulOuS which are con-
ected with said pu “between szid pinion
gears and said other end plate.

22. In a reversing mechanism @1‘1V1n0' and
driven inteinal gears, a rotata f)ie reversing
pinion gear carrie havu‘@ spaced end places
pinion gears carry 1e@b said earrier ancL mesh-
ng Wluh sald internal gears, a brake drum

overlying said pinion gear cnmpr and said
driving gear only having projections which
are.
into said ¢ aruu, and means connecting suid
projections with said carrier.

23. In a reversing mechanism, a pinion
gear carrier having wacad end plates, pin-
ion gears carried by said carrier, a brake

drum surrounding said pinion gear carrier

having inwardly- divected. pr OJec‘mOLS one of
said pl wes of said carrier having notches
which permit said projections to pass into the

space between said end platss, and means con-

neutin@ said projections with said carrier.
4. Rever sing mechanism including the

pzates and a b“‘mu drum surround- -

rotatable

1n\mrd1y directed from one end therect
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combination of driving and driven shafts,
gearing connecting. said shafts for reverse
drive including an internal gear fixed to said
driving shaft, a gear fized to said driven
shaft, a rotatable pinion gear carrier located
partly within said internal gear and having
intermeshing pinion gears meshing with said

internal gear and said driven shaft gear, a

brake drum surrounding said internal gear
having at one end thereof projections which
extend inwardly over.an end of said internal
gear, means connecting said projections and
pinion gear carrier internally of said carrier,
and brake mechanism for holding said brake
drum stationary to secure reverse drive.

25. Reversing mechanism including the
combination of driving and driven shafts,
clutch mechanism connecting said shafts for
forward drive, gearing connecting said shafts
for reverse drive- including internal gears
fixed to said driving and driven shafts, a
rotatable pinion carrier, intermeshing pin-
1on gears carried by said carrier in mesh with

said internal gears, means for holding said.

pinion carrier stationary to set the gearing
for reverse drive; and brake mechanism as-
sociated with said driven shaft internal gear
for holding said gear and also said driven

-shaft stationary.

26. Reversing mechanism including the

“combination of driving.and driven shafts,

clutch mechanism connecting said shafts for

forward drive, gearing connecting said shafts

for. reverse drive including internal gears
fixed to said driving ‘and driven shafts, a
rotatable pinion carrier, intermeshing pin-

-ion gears carried by said carrier in mesh with

said internal gears, means for holding said
pinion carrier stationary to set the gearing
for reverse drive, said driven shaft internal
gear constituting a brake. drum, and brake
mechanism associated” with said drum for
holding it stationary.
. 27. Reversing ‘mechanism including the
combination of driving and driven shafts,
clutch mechanism connecting said shafts for
forward drive, gearing connecting said shafts
for reverse drive including a brake drum
for setting said gearing for reverse drive, a
brake band encircling said drum, a second
brake drum located adjocent said first brake
drum and fixed to said driven shaft, and op-
erating mechanism: for both of said brake
bands including an axially movable cam oper-
ating member overlying and common to bo'h
brake bands. B

28. Reversing mechanism including ' the
combination of driving and driven shafts,
clutch mechanism connecting said shafts for
forward drive, gearing connecting said shafts
for reverse drive including a brake drum for
setting said gearing forreverse drive, a brake
band encircling said drum, a second brake
drum located adjacent said first brake drum
and fixed to said driven shaft, an operating

mechanism for both of said brake bands in-
cluding an operating member which is longi-
tudinally movable between said brake bands.
29. Reversing mechanism including  the
combination of driving and driven shafts,
clutch mechanism connecting said shafts for
forward drive, reversing gearing connecting
said shafts for reverse drive including a brak
drum asgeciated with said gearing, a brake
band encircling said brake drum and held-
ing it stationary to set the gearing for re-
verse drive, means for holding said driven
shaft stationary including a second brake
drum fixed to said driven shaft adjacent said
first brake drum, a brake band encircling said
second brake drum for holding it stationary,
axially movable operating means for said
brake bands, and means supported against
axial movement extended between both brake

bands having parts that engage both of said
brale bands and : hold them against- axial

movement.

30. Reversing mechanism including the
combination of driving and driven shafts,
confronting .internal gears fixed to said
shafts, intermeshing pinion gears connect-
ing said internal gears, an axially movable
carrier for said pinion gears located between
said internal gears, clutch plates located with-
in sald driving shaft.internal gear forwardly
of said carrier and connected respectively to
said driving shaft gear and to said driven
shaft, means to move said carrier forwardly
to set'said clutch plates, a reverse brake drum
overlying said driving shaft internal gear
having a part which is extended freely into

thespace between said internal gears and has:

a connection with said pinion gear carrier, a
brake band encircling said drum, said driven
shaft internal gear constituting a neutral
brake drum, a brake band encircling said
neutral brake drum and lying beside said re-
verse brake band, and means to move said
pinion gear carrier axially and set said brake
bands one at a time.

31. Reversing mechanism - including the
combination  of driving and driven shafts,
planetary gearing connecting. said shafts for
reverse drive including a brake drum to hold
parts of said gearing stationary, a brake band
encircling said drum, a second brake drum
fixed to said driven shaft arranged to hold
said shaft stationary when the reversing gear-
ing isidle, a brake band encircling said drum,
axially movable operating mechanism for
both of said brake bands, and means common
to both of said bands arranged to hold them
against axial movement caused by the opera-
tion of said operating mechanism. -

32. In a reversing gearing, a brake drum
arranged to hold parts of said gearing sta-

T
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tionary to secure reverse drive, a brake band -

encircling said drum, axially movable oper-
ating mechanism for said brake band, and
means to hold said brake band against axial
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movement due to the operation of said oper-
ating mechanism including a plate having
. Projections which overlie and engage the-op-
posite ends of said ‘brake band and means
‘holding said plate in the aforesaid relation.
In testimony whereof, I have signed my
name to this spec1ﬁcauon
- HENRY A. TUTTLE. -
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